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Project Introduction

We build upon our prior work applying subdivision surfaces (subdivs) to
planetary terrain mapping. Subdivs are an alternative, multi-resolution
method with many advantages over conventional digital elevation maps
(DEM's) and fixed-resolution meshes. The proposed research is innovative in
presenting a new setting for subdivs demanding novel extensions to subdiv
algorithms, techniques and theory as well as new methods in merging of
terrain data from multiple sources. Our primary objectives are to: (1) develop
a prototype mapping system using subdivs as a representation for terrain data
with highly varied spatial resolution and 3-D features; (2) extend our novel
volumetric merging method, integrating input data at varied confidence levels
from varied source formats (DEM, point cloud, range data, etc.) while
supporting overhanging and cave-like terrain geometry; (3) demonstrate
collaborative use of registered surface detail with terrain-mapped data fields
such as terrain color, confidence estimates, and science-data overlays; and
(4) show, via high-quality DEM extraction, compatibility with existing systems
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Responsibility

Responsible Mission
Directorate:

- Space Technology Mission
Directorate (STMD)
Lead Organization:
DigitalFish, Inc.

Responsible Program:
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Project Management

Organizations Program Director:

Performing Work Role Type Location Jason L Kessler
Program Manager:
. . Lead San Mateo,
DigitalFish, Inc. Organization Industry California Carlos Torrez
_ _ Principal Investigator:
@ Ames Research Supporting NASA Moffett Field, Daniel L Herman
Center(ARC) Organization Center California
Carnegie Mellon Supporting Academia ~ Fittsburgh, Technology Maturity
University Organization Pennsylvania
(TRL)
) . Start: 3
Primary U.S. Work Locations Current: 4
Estimated End: 4
California Pennsylvania

Project Transitions
1 2 BB 5 6 7 8 9
° June 2017: Project Start

Rpézzgfgh Development Demo & Test
0 June 2018: Closed out
Closeout Documentation:
e Final Summary Chart(https://techport.nasa.gov/file/140853)
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Technology Areas
Primary:

e TX04 Robotic Systems
- TX04.4 Human-Robot
Interaction
- TX04.4.1 Multi-Modal
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